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Participation has emerged as an appropriate approach for enhancing natural resources management.
However, despite long experimentation with participation, there are still possibilities for improvement in
designing a process of stakeholder involvement by addressing stakeholder heterogeneity and the
complexity of decision-making processes.
This paper provides a state-of-the-art overview of methods. It proposes a comprehensive framework
to implement stakeholder participation in environmental projects, from stakeholder identiﬁcation to
evaluation. For each process within this framework, techniques are reviewed and practical tools
proposed. The aim of this paper is to establish methods to determine who should participate, when and
how. The application of this framework to one river restoration case study in Switzerland will illustrate
its strengths and weaknesses.
 2012 Elsevier Ltd. All rights reserved.1. Introduction
In recent decades, there has been an increased interest in
participation for environmental decision making (Reed, 2008;
Hansen and Mäenpää, 2007; Abelson et al., 2007). Public partici-
pation around the world has been part of a wide range of environ-
mental applications including integrated watershed management
(Sabatier et al., 2005; ISPWDK, 2005; Kenney et al., 2000), agricul-
tural development (Wilson, 2004; Chambers, 1994), ecosystem
management (Knight et al., 2006), environmental governance (Rist
et al., 2007), forest management (Buttoud and Yunusova, 2002;
Carter and Gronow, 2005) and planning (Buchy and Hoverman,
2000; Buchecker et al., 2003). This is also reﬂected in a range of
international agreements including the Earth Summit, the European
Landscape Convention, the Aarhus Convention and the European
Water Framework Directive.
Despite the general acceptance of participation, it is not always
clear what distinguishes public involvement from stakeholder
participation. There are many different deﬁnitions of participation
(e.g. IAP2, 2009; Luyet, 2005; OECD, 2001; Steelman and Ascher,
1997) because participation is used in many contexts and under-
stood in various ways (Reed, 2008; Mostert et al., 2007; OECD,
2001; Buchy and Hoverman, 2000; Davidson, 1998). Deﬁnitions
depend on decision-making processes and who should participate.: þ41 21 693 39 13.
hlaepfer).
All rights reserved.In this paper, participation is deﬁned, following the World Bank
(1996) as “a process through which stakeholders inﬂuence and
share control over development initiatives and the decision and
resources which affect them”. For us, the purpose of stakeholder
participation is to enhance the quality of the project, which could
be deﬁned in different ways depending on the project context
(Rowe and Frewer, 2000). In our view, project quality mainly
includes social learning and adequate technical solutions. This is
possible through the support and cooperation between the
involved parties and the resulting input of knowledge.
Distinctions are often made between the public and the stake-
holders. In the literature however, these terms are not used
consistently and may confuse rather than clarify understanding.
The public is often considered as a collection of individuals gener-
ally unstructured and unorganized (Luyet, 2005; Kessler, 2004). On
the other hand, stakeholder can be deﬁned as “any group of people
organised, who share a common interest or stake in a particular
issue or system” (Grimble and Wellard, 1997). In this paper, we
consider the public as one speciﬁc stakeholder and therefore we
use the term stakeholder participation rather than public
participation.
The literature provides a wide range of case studies illus-
trating the advantages and risks of participation. Table 1 shows
that there are as many risks as advantages. It is important, before
implementing a speciﬁc participatory system, to know them in
order to optimize the participation process. In addition,
a number of clear principles for successful participation can be
identiﬁed, including:
Table 1
Advantages and risks of public participation.
Advantages of participation
 Better trust in decisions (Richards et al., 2004; OECD, 2001; Beirle, 2000)
 Improving project design using local knowledge (Irvin and Stansbury, 2004;
Habron, 2003; Beierle and Cayford, 2002),
 Better understanding projects and issues (Duram and Brown, 1999)
 Integration of various interests and opinions (Grifﬁn, 1999; Creighton, 1986)
 Optimizing implementation of plans and projects (Irvin and Stansbury, 2004;
Konisky and Beierle, 2001),
 Public acceptance of the decisions (Reed, 2008; Junker et al., 2007),
 Fostering and developing social learning (Blackstock et al., 2007; Junker et al.,
2007; Pahl-Wostl, 2002; Beierle and Cayford, 2002)
Risks of participation
 Expensive process (Mostert, 2003; Lawrence and Deangen, 2001; Vroom,
2000)
 Time consuming process (Luyet, 2005; Smith Korfmacher, 2001; Vroom,
2000)
 Potential stakeholder frustration (Reed, 2008; HarmoniCOP, 2005; Irvin and
Stansbury, 2004; Germain et al., 2001)
 Identiﬁcation of new conﬂicts (Kangas and Store, 2003; Germain et al., 2001;
Cooke and Kothari, 2001)
 Involvement of stakeholders who are not representative (Reed, 2008; Junker
et al., 2007; Smith Korfmacher, 2001)
 Empowerment of an already important stakeholder (Buttoud and Yunusova,
2002)
Fig. 1. Proposed framework for stakeholder participation.
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learning, trust and respect among stakeholders and the admin-
istration (Reed, 2008; Webler et al., 2001; Moote et al., 1997),
 The integration of local and scientiﬁc knowledge (Reed, 2008;
Tippett et al., 2007),
 The establishment of rules in advance (Sabatier et al., 2005;
Renn et al., 1995),
 An early involvement of stakeholders (Leach et al., 2002; Leach
and Pelkey, 2001),
 The integration of all stakeholders (Smith Korfmacher, 2001;
Duram and Brown, 1999),
 The presence of experienced moderators (Reed, 2008; Leach
et al., 2002; Grifﬁn, 1999), and
 Adequate resources, including time (Leach and Pelkey, 2001;
Keeney et al., 2000)
Even if these principles are applied, critical situations can
happen. For example, it must be stressed that simply copying the
best examples of public participation will not guarantee success in
other case studies. Cultural, political and historical contexts should
also be taken into account (Stenseke, 2009; Abelson et al., 2007
HarmoniCOP, 2005; Sabatier et al., 2005; Irvin and Stansbury,
2004; Vroom, 2003; Sobel et al., 2001). Another example is the
practice to focus on only speciﬁc, limited aspects of the process
(Reed, 2008; Abelson et al., 2007; Buchy and Hoverman, 2000).
Participation is often reduced to the dissemination of information
and the holding of workshops (Rowe et al., 2004; Chess and Purcell,
1999). These approaches generally do not take into account either
the heterogeneity of stakeholders (Reed, 2008), or the complexity of
the decision making process (French and Geldermann, 2005; Chess
and Purcell, 1999; Abelson et al., 2007; Mostert, 2003; Luyet, 2005).
The aim of this paper is to provide a state-of-the-art review of
literature in the environmental ﬁeld regarding stakeholder partici-
pation. Based on this overview of good and bad practices, a compre-
hensive framework fordesigning adequate stakeholder participation
is proposed and discussed for one case study located in Switzerland.
2. Methods and framework description
This section reviews the literature, highlighting discussions
that concern environmental projects and their participationtechniques. Our proposed framework, presented in Fig. 1, is the
result of this analysis (Luyet, 2005). It is structured as a system
with inputs (e.g. environmental policy), outputs (e.g. decisions)
and processes. To implement such a system, stakeholders must be
identiﬁed, characterized and organized, in order to give them
a speciﬁc degree of participation, thereby accounting for their
heterogeneity. Participatory techniques must then be chosen
according to the speciﬁed degree of participation. The idea is that
stakeholders can be involved to different degrees, using parallel
and varying participatory techniques. Finally, when the entire
process has been completed, an evaluation must be conducted. In
the following sections, each step of this framework will be
described.2.1. Stakeholder identiﬁcation
Several papers present stakeholder identiﬁcation techniques.
Creighton (1986) developed a set of criteria such as proximity,
economy, use and social values to identify stakeholders. Selman
(2004) distinguishes between stakeholders who have an
economic interest and those motivated by principles or values. A
technique proposed by Mitchell et al. (1997) consists of identifying
stakeholders by taking into account their legitimacy, urgency and
proximity. The snowball technique (King et al., 1998; Stanghellini
and Collentine, 2008) starts with brainstorming. The list of stake-
holders obtained through this brainstorming is then submitted to
one of the identiﬁed stakeholders, soliciting his/her opinion and
allowing him/her to add further stakeholders. Special attention has
to be given in the snowball technique due to the risk of reproducing
network homogeneity. This can be avoided by using multiple entry
points, which generate a more balanced set. Mason and Mitroff
(1981) propose a technique using a set of questions, for which
the answers generate a list of stakeholders (Luyet, 2005; Banville
et al., 1998).
The choice of a speciﬁc identiﬁcation technique will mainly
depend on the project context, the project phase and the available
resources. As mentioned in the introduction, the integration of all
stakeholders is one principle for a successful participation. Failing
to identify some stakeholders may introduce bias in the subsequent
stages of the process. Another consequence of unidentiﬁed stake-
holders is the possibility for them to appear later and have negative
impacts on the project (Luyet, 2005). Performing the identiﬁcation
process with several heterogeneous persons can minimize these
risks. On the other hand, involving all possible stakeholders may
increase the complexity and the cost of the participation process.
The challenge is to ﬁnd the optimum balance between these risks.
Table 2
Some participatory techniques with their degree of involvement, inspired by IAP2, 2009; Tippett et al., 2007, HarmoniCOP, 2005; Richards et al., 2004; Van Asselt et al., 2001;
OECD, 2001 and Rowe and Frewer, 2000.
Participation technique Information Consultation Collaboration Co-decision Empowerment
Newsletter X
Reports X
Presentations, public hearings X X X
Internet webpage X X
Interviews, questionnaires and surveys X X X
Field visit and interactions X X X
Workshop X X X X
Participatory mapping X X X
Focus group X X X
Citizen jury X X X X
Geospatial/ decision support system X X X X
Cognitive map X X X
Role playing X X X
Multicriteria analysis X X
Scenario analysis X X X X
Consensus conference X X X X
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In the case of small projects or when the number of identiﬁed
stakeholders is limited, the characterization process can be
optional. Stakeholders should be characterized in order to under-
stand the power relations between them and their speciﬁc interest
in the project. A variety of criteria have been proposed in the
literature. They include:
 Attitudes towards a project (Banville et al., 1998),
 Potential conﬂicts and coalitions between stakeholders and
objectives (Fottler et al., 1989; Elliot and Schlaepfer, 2001),
 Interest in the project (FAO, 2000; Varvasovszky and Brugha,
2000),
 Access to resources (Luyet, 2005; Crozier and Friedberg, 1977),
 Political inﬂuence over the project (Laumann and Knocke,
1987),
 Degree of implication (Luyet, 2005),
 Power, stakeholder urgency, proximity and legitimacy
(Mitchell et al., 1997; Stenseke, 2009; Habermas, 1984), and
 Scale of inﬂuence (Rist et al., 2007).
Van Asselt et al. (2001) also drew stakeholder maps through
which links, connections and relationship can be visualized.
There is generally no systematic approach to both the choice
and the use of the mentioned criteria. They depend on the project
context and objectives and should be transparent. Special attention
has to be paid to the persons who characterize the stakeholders.
Their judgment and analysis may be subjective. In order to mini-
mize possible bias in stakeholder structuring and ﬁxing their
degree of involvement, several persons such as representative
people, stakeholders themselves or experts should be asked (using
a questionnaire or interview) to rank all stakeholders on a speciﬁc
scale for each criterion.
2.3. Stakeholder structuring and degree of involvement
The principle of this procedure is to structure the identiﬁed
stakeholders into homogeneous groups and to give to each group
a speciﬁc degree of involvement. Arstein (1969), whowrote the ﬁrst
main contribution related to this topic, set out a ladder for citizen
participation based on 8 steps. He structured the degrees of
participation into three main groups: Nonparticipation (manipula-
tion and therapy), Tokenism (informing, consultation, placation)
and Citizen Power (partnership, delegated power and citizencontrol). Based on adaptations and revisions of Arnstein’s ladder
(Lawrence, 2006; HarmoniCOP, 2005; Vroom, 2003; Davidson,
1998; Weidermann and Femers, 1993),we use in our framework
the ﬁve following degrees of participation:
 Information: explanation of the project to the stakeholders.
 Consultation: presentation of the project to stakeholders,
collection of their suggestions, and then decision making with
or without taking into account stakeholders input.
 Collaboration: presentation of the project to stakeholders,
collection of their suggestions, and then decision making,
taking into account stakeholders input.
 Co-decision: cooperation with stakeholders towards an
agreement for solution and implementation,
 Empowerment: delegation of decision-making over project
development and implementation to the stakeholders.
Bailey and Grossardt (2007, 2010) analyzed the difference
between the perceived and desired positions on the Arnstein
Ladder and called this difference the Arnstein Gap.
The question becomes how to implement these degrees of
involvement for each identiﬁed stakeholder. Often, based on their
own feeling and experience, project leaders deﬁne the degree of
involvement for each stakeholder. This is not a standardized
process and can be extremely subjective (Daniels et al., 1996;
Daniels andWalker, 2001). However, Vroom’s model (Vroom, 2003)
proposes a systematic method to determine a speciﬁc level of
involvement for each stakeholder. In Vroom’s model, seven ques-
tions are asked sequentially. The answers allow the project
management to attribute the appropriate degree of involvement.
One limitation to Vroom’s method could be, in case of low trust,
that stakeholders do not believe the agency-collated data on
desired involvement levels. This may happen if documented,
quantitative stakeholder desires for their degree of participation
are formulated. The best way to minimize this risk is to involve
several people in the process of attributing the degree of involve-
ment. Attributing levels of involvement to stakeholders is still an
expert driven paradigm. Large-scale data from citizens would make
such estimation more reliable. However, this process is time
consuming. This is why we propose to include, beside the project
leader, several people, for example: one or two stakeholders,
experts and other people who are familiar with the context of the
area.
The degree of involvement is a critical point in stakeholder
participation because it inﬂuences all the processes, in particular,
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inappropriate degree of involvement to a stakeholder can give too
much or not enough power to a stakeholder, or it can lead to
choosing an inadequate participation technique.
2.4. Choice of participatory techniques
In order to support a practical process of stakeholder partici-
pation, targeted participatory techniques must be determined.
Obviously, they can only be chosen once the objectives and the
degree of involvement of stakeholders have been deﬁned (Reed,
2008). A plethora of techniques have been identiﬁed in the litera-
ture (HarmoniCOP, 2005; Van Asselt et al., 2001; IAP2, 2009).
Currently, there is no standardised method to choose the most
relevant participatory technique (Luyet, 2005; Van Asselt et al.,
2001). The choice depends on many factors, including:
 Degree of involvement,
 Type of stakeholders (prior knowledge and experience, time
available, interest, etc),
 Local cultural and social norms,
 Past events (history of development, etc),
 Intended timing of the use of the techniques within the project,
and
 Knowledge and experience of the project manager/facilitator
(Reed, 2008; Luyet, 2005; Mostert, 2003; Creighton, 1986).
Inspired by IAP2 (2009); Tippett et al. (2007); HarmoniCOP
(2005); Richards et al. (2004); Van Asselt et al. (2001); OECD
(2001) and Rowe and Frewer (2000), we have selected several
participatory techniques (Table 2), which are linked to speciﬁc
degrees of involvement. Attributing an inadequate participation
technique can be considered the main risk leading to an unsuc-
cessful participation process. One way to avoid this risk is to apply
two or more different participation techniques to a stakeholder
group.
2.5. Implementation of participatory techniques
Implementation starts once stakeholders are identiﬁed, char-
acterized and structured, participation level attributed and partic-
ipation techniques decided. Adherence to the principles in Section
1, such as the early involvement of the stakeholders and the
establishment of clear rules, is essential for a successful participa-
tion process. This implies that the project management clearly
understands each step of the proposed participatory process,
especially the participatory techniques. In order to motivate the
stakeholders to remain active in the process until the end, an
adequate information and publicity about the techniques is useful.
An inappropriate implementation can lead to stakeholder’s
mistrust and frustration, and as consequence, a failure of the
process.
2.6. Evaluation of stakeholder participation
The evaluation of a participation process is important in
providing information to improve future similar applications,
enhancing the understanding of its impacts on stakeholders and
documenting experiences and outcomes. The evaluation of public
participation processes has been examined in various papers
during the last decade (Blackstock et al., 2007; Rowe et al., 2004;
Schulz et al., 2003; Brinkerhoff, 2002; Rowe and Frewer, 2000).
Generally, appropriate evaluation criteria can be divided into three
groups: Those related to the process (e.g. organisation, communication
(Brinkerhoff, 2002), conﬂict resolution (Asthana et al., 2002),
early involvement, transparency, equity, inﬂuence (Grant and
Curtis, 2004), stakeholder representativeness, integration of
all interests and deﬁnition of rules (Rowe and Frewer, 2000;
Beirle and Konisky, 2001; Rowe et al., 2004);
 Those related to the outcomes (e.g. accountability (Asthana
et al., 2002), capacity building (Grant and Curtis, 2004),
emergent knowledge (Asthana et al., 2002), impacts (Richards
et al., 2004) and social learning (Mostert et al., 2007)
 And those linked to the political, social, cultural, historical and
environmental context (Asthana et al., 2002).
Qualitative and quantitative techniques are used to evaluate
participation. Techniques such as interviews or analyses of reports
and minutes increase the probability of an in-depth understanding
of the process (Blackstock et al., 2007). The Arnstein Gap, as used by
Bailey and Grossardt (2010), is an interesting tool for understanding
how far the stakeholders’ desires about their involvement are
fulﬁlled.
There is no standardized approach related to participation
evaluation. The project management should choose its criteria
depending not only on the goals of the project, but also on the
focus, purpose and timing of the evaluation. A good evaluation has
to be planned at an early stage, well organized, and has to integrate
the three types of criteria mentioned above.3. Case study: the Third Rhone Correction Project (R3)
The Third Rhone Correction Project (R3) has been chosen
because of its economical and political importance, the large
number of stakeholders involved, their heterogeneity and the river
restoration context. The Swiss political system is a direct democ-
racy, and traditionally, consensus building plays an important role
at several levels. Consultation between different administration
services is routine in Switzerland, but participation with non-
administrative stakeholders is rare for the Swiss administration.
Participation is an obligation ﬁxed in different federal and cantonal
laws. For example, the federal law for land use planning requires
public involvement. Also the laws give the right tomake opposition
to everyone touched by the project. This political and legal
constellation explains why, for the R3 project, a participation
process has been elaborated and implemented. In addition, two
other constraints had to be considered: the deadline and the
different phases of the R3 project.
The R3 project is the most important current river restoration
project in Switzerland. It involves 160 km of river and a signiﬁcant
part of its valley. Its cost will be on the order of V 1.0 billion over
a period of 30 years. The R3 project has three main objectives
(Canton du Valais, 2000, 2005):
 To ensure the ﬂood protection of the Rhone plain;
 To enhance the river’s environmental functions and;
 To enhance the river’s socio-economic functions.
The land use changes associated with the project (e.g. conver-
sion of agricultural land for the project purposes) are particularly
controversial issues. The Rhone River and its catchment (about
4200 km2) have been the centre of a participative planning process
for the entire R3 project design. The framework proposed in this
paper has been applied to this project (Luyet, 2005). Besides many
other stakeholders, three levels of authorities are involved: federal,
cantonal and communal. All three must be integrated in the
participation process.
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Mitroff (1981), about 50 different stakeholders (including the
public) have been identiﬁed by four people (project manager,
administration expert, regional expert and one stakeholder
involved in the project). This technique was chosen for its
simplicity. Potential stakeholders, who have not yet been estab-
lished, have been identiﬁed, such as riverbank associations. Some
citizens will probably only realize the real consequences of the
project when they see the planned project outcomes published on
a map. For example, during the design phase of the R3 project, the
authorities actively promoted the creation of a new regional
commission representing and integrating all interests related to the
Valais plain (economical, ecological, political, cultural, and agri-
cultural). Consequently, the R3 project had an opportunity to access
the citizens affected by the project and therefore enhance its
design, implementation, monitoring and evaluation.
In the second step, four people (project manager, administration
expert, regional expert and one stakeholder involved in the R3
project) characterized the identiﬁed stakeholders using four
criteria from the list in Section 2.2: involvement, resources, political
inﬂuence and attitude toward R3 project.We consider these criteria
as the most relevant at this early stage of the project.
For the third step of the framework (stakeholder structuring and
degree of involvement), these same four experts answered the
seven questions of the Vroom model for each stakeholder. The
answers were studied with a cluster analysis allowing the identi-
ﬁcation of four degrees of involvement: information (14 stake-
holders), consultation (7 stakeholders), collaboration (13
stakeholders) and co-decision (15 stakeholders).
For the choice of participatory technique (Section 2.4), the
degree of involvement, the project phase and the Swiss context
were considered. The selection of these techniques was based on
their potential to identify stakeholder objectives and feedbacks and
on the integration of stakeholders’ opinions in the project design.
Speciﬁc techniques of participation have then been imple-
mented (Section 2.5). Since 2003, information (newsletter
production, public hearings), consultation (interviews and ques-
tionnaires), collaboration (focus group discussions, cognitive maps,
multi-criteria analysis, scenario analysis, consensus conferences)
and co-decision (advisory boards andworkshops) were undertaken
at different scales. For example workshops and focus groups have
been set up for co-decision-making.
The last step of the proposed framework was a ﬁrst qualitative
evaluation by Luyet (2005). The interviews of project managers and
every stakeholder (49 interviews), show what each stakeholder
learned and how they understood the issues related to the project.
During these interviews 13 criteria have been used: design of the
process, integration of every interest, transparency, equity, deﬁni-
tion of the rules, early involvement, facilitation, stakeholder
representativeness, stakeholder competency, trust, social learning
and impact of participation of the process and results. Stakeholders
appreciated being involved in the early steps of the project. On the
other hand, there were also criticisms of the participatory process
with regard to costs, the time consuming nature of processes, the
lack of clear answers, and unresolved conﬂicts, similar to the
limitations identiﬁed by Bailey and Grossardt (2010). We are aware
that this stakeholder evaluation does not correspond neither to the
framework proposed by Rowe and Frewer (2000) nor to a quanti-
tative approach. We preferred a qualitative evaluation because of
the early stage of the project and its speciﬁc context. Three weak-
nesses can be mentioned. First, the stakeholders are not always
representing the interests of the organization, which delegates
them. Second, the evaluation was not based on quantitative infor-
mation. Third, too few stakeholders are proactive in the process.
Nevertheless, the application of the proposed participationframework has allowed the R3 project to involve stakeholders in
a comprehensive way. It was successful from both the stakeholders’
and project leader points of view because it has improved the
design of technical solutions, developed social learning and
understood the stakeholders’ opinions. Therefore the R3 project
management decided to generalize the use of this framework for
the entire R3 program. It is interesting to notice that three years
after the implementation of the participation process, stakeholders
whowere not identiﬁed at the beginning, made several oppositions
against the project. This shows that one of the goals, an agreement
about technical solutions of the project, is not realized.
4. Discussion
The proposed framework deﬁnes a speciﬁc degree of involve-
ment for each stakeholder and was applied in a Swiss watershed
management project. Strengths and weaknesses of the framework
were identiﬁed during the evaluation process. The framework gives
practical tools to practitioners. It is important to ensure that weaker
stakeholders are not marginalized or discriminated against. Also,
stakeholders who are potentially concerned by the project should
be identiﬁed and integrated into the process. For example, in the R3
project, regional commissions and riverbank associations were
created after the beginning of the project and identiﬁed as stake-
holders. The early involvement of the stakeholders in the project
was appreciated. Another advantage is that the project can identify
all the relevant stakeholders and take into account their charac-
teristics and heterogeneity in the decision making process. An
accurate planning of participation should include clear information
about the different steps of this process (phase, timing, duration.).
This is essential to help stakeholders understand the project. On the
other hand, costs and time requirements can be considered as
weaknesses of the framework.
A critical issue is the selection of the degree of participation. It is
not easy to accomplish this work in the eyes of external evaluators.
A level of participation is never legitimate unless it is based on data
from a wide cross-section of involved stakeholders.
The use of the framework can also include potential risks. For
example, project leaders can fear they will lose their autonomy or
project control (Bailey and Grossardt, 2010). Also, powerful stake-
holders could be considered by others as sharing the project
leader’s opinion and this could create a schism and some mistrust
between stakeholders. The evaluation of the participation process
of the R3 case study shows that some stakeholders were happy
with their degree of involvement, but others would have desired
a higher degree of participation. This is a qualitative illustration of
the Arnstein’s gap (Bailey and Grossardt, 2010). One risk is to ignore
a documented and quantitative stakeholder desire for their degree
of participation.
The proposed framework structures the entire implementation
of participation into processes using practical techniques, which
can be adapted to various types of projects in landscape manage-
ment, forestry, conservation, transport infrastructure and other
disciplines. For each type of project it is necessary to account for the
speciﬁc political, social and legal context, which gives project
constraints and explains methodological choices. For example in
Switzerland, opposition to projects is legally possible. As a conse-
quence, participation is highly recommended and should end with
a general agreement avoiding opposition.
Additionally, the framework can be adapted to the development
of new information and communication technology (ICT), such as
the e-ladder (Smyth, 2001) or the advanced geovisual analytical
methods (Bailey et al., 2007). Where such technology can be used,
the traditional public participation ladder has to be changed to
integrate e-participation. The bottom rungs of Smyth’s ladder
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interactive participation. Within the next few decades, ITC tech-
nology is likely to be more widely available, and project leaders will
be required to use it to optimize public participation. Nevertheless,
work such as Nyerges and Agguirre (2011) and Nyerges et al.
(2006), dealing with online deliberation, give advice and limits
regarding the design of ICT tools within the participation process.
They also provide evidence that the role of technology in improving
the quality of participation can be questionable.
In the overall participation debate, this paper addresses the
questions of “who should participate?” and “how should they
participate?”. To answer the question “when?”, the notion of
project phases needs to be introduced (Stanghellini and Collentine,
2008; Hansen and Mäenpää, 2007). Phasing requires that our
framework or another methodology must be applied at every step
of the project: analysis and identifying objectives, designing tech-
nical solutions, decision-making, implementation, and assessment.
Even the design step, which mainly entails input by engineers, can
include options for stakeholder feedback.
5. Conclusion
Participation is still in development, from the conceptual as well
as from the technical point of view. It is a complex system, with
multiple purposes, interactions, meanings, degrees of involvement,
methods, and solutions that are speciﬁc to each context and project.
The result of this state-of-the-art overview of methods is the
proposed framework for stakeholder participation. Its main
strengths are its adaptability to different contexts, its holistic
nature, its ability to integrate social and technical sciences, and its
combination of thesewith practical participatory tools. Experiences
and lessons from the case study in Switzerland show the impor-
tance of:
 The identiﬁcation not only of the current stakeholders, but also
the potential ones
 The speciﬁc attribution of degree of involvement taking into
account the heterogeneity of the stakeholders
 The adequacy of the stakeholders input for the design of
technical solutions.
On the other hand, the evaluation identiﬁes some challenges in
participation implementation. One of them is the need to invest
enough time and thought in the planning phase, in order to mini-
mize the risks mentioned in the paper.
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